DIALOG (R) File 351:Derwent WPI 

(c) 2003 Thomson Derwent. All rts . 



reserv. 



012302422 **Image available** 

WPI Acc No: 1999-108528/199910 

XRAM Acc No: C99-032573 

XRPX Acc No: N99-078592 

Spotting a probe which specifically binds to target on solid support 
coniprises supplying and attaching probe containing liquid to solid 
support surface - useful for determining and detecting nucleic acid 
sequence and identifying bacteria 

Patent Assignee: CANON KK (CANO ); OKAMOTO T (OKAM-I); SUZUKI T (SUZU-I); 
YAMAMOTO N (YAMA-I) 

Inventor: OKAMOTO T; SUZUKI T; YAMAMOTO N 

Number of Countries: 028 Number of Patents: 007 

Patent Family: 

Kind Date Applicat No Kind Date Week 

B 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 


EP 


895082 


A2 


19990203 


EP 98306107 


A 


19980731 


199910 


CA 


2244403 


A 


19990201 


CA 2244403 


A 


19980731 


199929 


JP 


11187900 


A 


19990713 


JP 98209923 


A 


19980724 


199938 


JP 


2001066305 


A 


20010316 


JP 98209923 


A 


19980724 


200121 










JP 2000232206 


A 


19980724 




US 


20020146715 


Al 


20021010 


us 98126851 


A 


19980731 


200269 










US 2001951972 


A 


20010914 




US 


6476215 


Bl 


20021105 


US 98126851 


A 


19980731 


200276 


us 


20030059817 


Al 


20030327 


US 98126851 


A 


19980731 


200325 










US 2002219313 


A 


20020816 





Priority Applications (No Type Date): JP 98209923 A 19980724; JP 97207837 A 

19970801; JP 97287046 A 19971020 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 895082 A2 E 43 GOlN-033/543 

Designated States (Regional) : AL AT BE CH CY DE DK ES FI FR GB GR IE IT 

LI LT LU LV MC MK NL PT RO SE SI 



CA 2244403 A 
JP 11187900 A 
JP 2001066305 A 
US 20020146715 Al 
US 6476215 Bl 
US 20030059817 Al 



C12Q-001/68 
29 C12Q-001/68 
23 GOlN-033/53 
C12Q-001/68 
C07H-021/00 
C12Q-001/68. 



Div ex application JP 98209923 
Div ex application US 98126851 

Div ex application US 98126851 
Div ex patent US 6476215 



Abstract (Basic) : EP 895082 A 

A method of spotting a probe which can bind specifically to a 
target on a solid support is new and comprises: (a) supplying and 
attaching the probe containing liquid to a surface of a solid support 
by an ink jet method; and (b) forming a spot on the surface of the 
solid support. Also claimed are: (1) a probe array comprising several 
spots of a probe which are provided independently at many sites on a 
solid support surface, density of at least 10 000 spots/inch2; (2) a 
method of manufacturing a probe array (as above) ; (3) a method for 
detecting whether a target substance is contained in a sample 
comprising providing a probe array (as above), contacting the sample 
with each of the spots and detecting the presence or absence of a 
reacted product between the target substance and the probe; and (4) a 
method of identifying a structure of a target substance contained in a 
sample comprising preparing the probe array (as above) contacting the 
sample to the spots and detecting binding between the target substance 
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and the probe. 

USE - The method is useful for determining a base sequence of a 
nucleic acid, detect a target nucleic acid in a sample and identifying 
various bacteria. 

ADVANTAGE - The ink jet ejection method enables spotting of a probe 
in a markedly high density. The method is capable of spotting an 
extremely small amount of probe efficiently and accurately on a solid 
support without damaging the probe even using a small amount of sample. 
The probe array is manufactured efficiently (large number of probes 
bound to solid support) without damaging the probes. 
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(;5tst-jT^A-r«.f**«i 1 5ieaosai:tr^. 

tkizmxthm^mi 1 5iB«<7)S!iit:tra. 
cif 13 5] umm^. u.-smim^.-th 

[m^l 36} IS«§?g«0'>x/l^co#4?r'f y^'i'' 
X h a?: if ijffl L Tfl^ir 3 If ^JS 13 5 SKcOSJi^r 
a. 

car^JS 13 7] iSiSffl[*«x^df vsxjsr s ys^ 
ta*:! 13 8] imm^/fyxmsL±ff)Tiymb 

(91^1113 9] M^^*«N-Vt->f SHjJT-D^ 
U'T 5 Yyx-jU) /f-U-hT-*>ait*«13 8ie*2 

7-ri-f^#-^r(0X,-K-/ htRl^-y7*;Ut5r«M^-fr, 

tiiLxm^yr/i^^<owmws(o^mi^tiit^:fj& 
Sr-Y y^'i^'x-/ h^fc:ioTSffi±k:;^d?-yT-< y^^•t 



[mm 14 1] KSfimK*^0r«coSgS?fl^{5ii 

X'hhmm 4 oiee(o^ai:trs. 

[ nm 14 2] g-^a^Kro-T-A^-^iiD n 

ArD-7S:^OIS««l 4 l£«£0«J{iJ:S^^. 

-7'^iftjfs*^ 1 4 1 mL<r>mai-m. 

imm 14 4] u-^^mmstro-yip-^^si p n 

[ff^jg 14 5] mmmmt m-mtmra-r 

j5-rsfco-c*sis^i 4 1 iett<os!aj:^r^. 

[fiURjs 14 6] mm0mA^t^i'§mmti<-7u^ 

n^i-^-ii- ( s H ) mx'f>imim 1 4 5ie«<ottai:fir 

[ mm 14 7] l$ilffl*^;5r 7 ;^«T-J) 0 , S ^S^v 
l^-f 5 HSI4. SWr7X«<?>^ffife:r5y3SS:IIALys 

f^- iSr$ySi:N- = K;<r7'o-fn^f 

*«14 6£»(7)«!a5m 

[if^JSi48] mmst<;ffyxmx-$>*). trzi%-7 

W'f 5 KSIi. l5Xf7A«c7)aM{cr57S&^AL^: 
Si, KT$yStXj!'WS>'';k-4- (vu^$h-7 
x:;;U) y^U~htt:RJi5^-txm7<Lfzi>c7>-Ch^ 

mmi 4 6§exi<^mt^i3m. 

imm 14 9] ^:<f 7x^«±<oT^-f s mtm 

&mmi 4 6ie«<7)^aj:fir^. 

15 0] M-*a^*<*a{::f-*-/»^?r 

l-r-&-*MPNA7'0-7'^-^;^, i^Vl-f S KSt 

«i4 9iBa<7)«iai^ra. 

15 1] U.-^mP N ATo-y^JgcOf-^t 
-sisglPNArD-T'iONsldgiJ^COxX-f 
-f ytf^^t: J: oTSIASilT V^|, tOTfcSUI^ 1 

4 6ie®<^t^aj:^a. 

( iS^ 15 2] IliEHa^SAJ^S t6gS*«x,-K^ 

7 = ySTj)SfS*s 1 4 5fes6o«ia:fi-j£. 
(iSsR^s 15 31 mwmm^ xWiX'h o . t ^tKx 

*:Jr^S»i, iS;<f7;^SO^®(cx*rifxSS:^^rt{c 
^•fl.->7y-ft-^^^t. K-<b^i:i^;y7X«t 
^SiE$-€-C3IALJtt,c^T'J)&M^5l 5 2iei8£0« 

CIS^« 15 4] ^x:<c4t-vS»i, x;f;dr->S^^r-r 



(7) 
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[mm 15 5} mmifi, mw.mznixm & 5 

-1 Owt%, y.J-fe'JV$-5~l Owt%. ^rtv*/ 

mm 15 6} i^T-fef - uyrii^o -li^iimi-m 

Ut3\ 

I' 

R,-<!;-04CH--CH,-0iH 



Rj-i-O-tCH^-CHj-O^^H 



(±ie5t*. R,. Rj, R32StVR4tir-'l'^;US$r^ 

m*3j:Vnli^>?SIS5:ISt'L, iT» = 0*>-3n = 
0, tL<<ilSm+nS3 0t-*-5f . m+n=l<0 

( if *js 15 7] mi&i^>pm-:^mws[7-u~y^ 

i^ifiO. Q5~~5QOfxUX'h&fm^l5 5im<0 

mm. 

I mm 1 5 83 mti^'i>m--4:mmrrx:]~y<7> 

15 9] m~*mmtrci-r<r^^^i)<2-^ 

5 0 0 O^S^T-fcSIf*]! 1 5 5ieiE(7)^!ii*i£. 

cw*^ 16 0] a-*ig[Si{rD- :^«g$*«2~ 

6 0JaS«T-^&l9^1 5 9tS«<^«?!f5m 

16 1] m-<y:^ 'Jx -v h^*«-''Cr/Ui/*x ••/ 

vmx-hhmm 1 4 1 m.<om>-nm. 
{ mm 16 2] ^rD-:/>!(fii$^<:or s 

1 4 oieao^ai^r^. 

C^^JB 16 3] iSrn-7'*«ge«T'*«.iir*« 1 

\mm 16 4] iitses*«fiiH£T-*>ssi*« 1 6 3 

[if^jf 16 5] tmB'Stim^x'hhmmi e 3 

16 6] mrn-riii^x'himm 1 4 

[ m^m 3 6 7] iM«sSr . wmmL^z 1 yf- 

*^ 0 1 0 0 0 omhc^K-C. SV^CC^fefir LyiX;K 
•/ h i: ^1. J: 3 1 ^ y^^-r^lf Jir^B 1 4 oia« 

tissffl 16 8] mmmMt'^i&x-h'>x , ao 



fej-^r^ffii^5:*LTV^I,a^«l 4 0i£l8<O«£iJ::^ 
a. 

16 9] mmtxnt^y Y<mmm:^i\'s'v 
1 6 8ieKo^ffi:^. 

imm 17 0] iJllffl^iSO, ;^;K'y b mi-cOgPtt 
:«1 6 8iee(7)e*iiim 

tis^«i 7 1 ] myv-y^yyA^^^mr/i-yi v 

^Ci->T^«$^^TV^|,iS^JSl 7 0iefi(7>:^!i5:^. 

[ft^ 17 2] l5li]ffi*^'^ii(C''N-^'->'«t:ffiS$ 

I m^m 17 3] mmm^mzmmx-f> o , m-? 
h 0 ^:^ifiT!mtx-hm^i 7 2tm<r>mtiiijm. 

(IS^iSl 74 ] KvMJ ^'XAmi-^triMill 

7 2i^^l<7)^^a}*s. 

[is*^ 17 5) m-^hv ^:^<mmmipn^vhi 
imm 17 6] m'yxji'Co&mifimii\tvf>i>m 

391 7 2£iic0«iiiim 

[11*^177] »-7M;^;:tm$*n~2 0^im 

Thim^m 1 7 2i6©cot^tt5:^ri6. 

CiWc^l 7 8 ] ^'>x;K7)g:g<i*<2 0 O/imTii 

immi 7 2ss&<om-m. 

17 9] h- y :7 , x/UCOig 
*i|i(7)l/2~2^t-*Sif5K:«l 7 2iett«0«i£li:* 

(is^js 180] mm^iz^tfimmmcommi 
x^mmzi^-tiy''ci-y<r)X:it"/h^1!IStt:ra- 

[ mm 1811 mm<7ymii<w,^^mmsiX'h 

t'j) i.is^i3 1 8 0 imm^itm. 

mm 18 2] ix-*M<^st7-n-y«5-:,|sg(D n 

Ara-ySrttfU^JS 1 8 lie«lc^!»S'{t*a. 

imm 8 3 ] ig-*g«tBrrD-y*«RN Aro 

1 8 4 ] ilt-*iS«i»7-a-7'*«-*SiP N 
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m^m 18 5] ummmm-^rnmro-'/ 
mi ij(^Thhmm 1 8 1 

t^^^-)v ( SH ) »T-ife6iird?«i 8 imm^^ 

«3Si8 6ie«(0?$5gfb^rS. 
[iS^J5 1 8 8 J Wmt^tivxm-h 0 , ii^clSv 

mm 1 8 (yW&mm'tMm. 

-2|£«(^<0f-:t-;l'St ^ii'-^f < i: t 3 0:J^KlB$-t 

sis«« 1 8 6 ieao«^fl:*a. 

c a^:^ 19 0] m-^mtmifi^i,zi-7i—j\^m^ 

jsi 8 9iemi7)^5t^ki-s. 

19 1] ^-*«P N Arn-r^JSgcOf-pj- 

^ yi0j^i^{cj:-:.T«AS^lTV^S{><0T*5ii*«l 
8 bW&m^ifJsm, 

tlS^lI 19 2] Mllffi^ffi*^':^ 1-|.irtgS*^'X--Kdf 

C a^JS 19 3) Wmip^ y:^WLX'fi^. t Jt^x 
^-n.i-yy-it^mm^l. U.it-^X^bmy:^W.t 

^mii^'tx'^KLtzh<r>xhhm^m9 2%m<rm 

C m^m 1941 iSx--Kdr i^m,i , x4^ >-s$r 

^!;{cio-C3|AL^:i><0-CJ>Si»^l 9 2^cO«« 

[fW^JS 19 5) iM<**«. ^ffifttc** tT^JRS: 5 
~1 Owt%, /y-feUy^-D-l Owt%. f-rtv''/ 

y n-/u$-5~i owt%, aufT-fe^uyr^i'3-;i' 
sr 1 w t %^^T'^ ^sfs^js 1 8 1 m.mmt-nm. 

19 61 K7-fe-^U>T;P3-;U*n=-fB-« 
!^ ( I ) TS^$ix^flij§^^-r&t,<OT»SiS«)ai 9 

C-(t4] 



R,-<!;-o4CH_-CH,-0>H 

A (I) 



R,-C-04CH--CH,-0tH 
3 I z 2 a 

0. (,L<m^m+ng30T*-7T- m+n = 10 

{ 19 7] Kfg**c^K-*«^iErD-yo 
iRE**0. 0 5~5 0Q//M-Cj)*fi!*^l 9 5^*0 

[ 19 81 ISa*^c7)^-:^g|<SiErn-r(7) 
iftK*»'2~5 0/iMt'ib«.fS^l 9 7iE«i^^^t:^ 

[»^^ 19 91 ii-*M^Tn-7'<7):l$;!,J2~ 

5 0 0 0^3k^X'hhmm 1 9 7ifieo#S^L5^S. 
(iS*^2 0 0] K-*0gaftrn-r^:R$*«2- 

6 o^a^T-S)*is*« 1 9 9ws».<r>m^itnm. 

Iil5R«2 01] IS-O-^' v'x -7 h»*V>'7;l'>^i -y 

b^-pj)Siw<« 1 8 1 w&mm:m. 

^r-ri> * y ::?"'<.r^ ywl^ ■'{±--k y '^r-f- f x-hhrn.^ 

m-m 2 0 31 Kra-yAsaarcj) ^mm i 
soiaacow^ji:^^. 

[it««2 0 4 ] issa«*^mT'j:>4fs^52 o 3 

[iiiji<jR2 0 5] mBWfmxhmm203 

CiS5^«2 06i mru-fifimxhhnmiQ 

[ 2 0 71 wsm^ - i?tliffi±tc 1 
fcfc 0 1 0 0 0 o®a±<o?5JKT\ sv^t^ii Litxd^ 
^yvttch J: dtcxjK-fr -f y^-fim-Vk 1 8 oiesi 

if«^2 0 8 ] mmi\i.mimmh ->t, j.o 

»h-=5^li!«rttS:*L-CV^Siil«3gi 8 OWSm^VL 
2 0 8ise<7)#^{l:::6-a. 

IfS^« 2 101 USia^ffio, y h JSWHoSa 

1, zm^HmUj:^Mol,zya'y^y'/^tLX\,'^hm 



I mm 2 1 3 J mm*m'?^mzmx-h 'o . 
1 2isMm^itm. 

2 15) K-? h 'J ? ;^c^*B5*«a*ttT*4 

iS:«:52 12iEKo#.«^m 

[if*^2 1 6 J wi'^j^n^<oimm^&x-him 

l.it*5S2 1 2l5KO!t#^ft:^. 
[|»$jg2 191 Mi ^';5.co@*\ g'>x;WC0fi 
mco 1 /2~2St'S)Slf^2 1 2IM8<0^«jfc& 

m. 

cooo n 

[0002] 

u-r7\^^<ommti^mi^ixx^^h. 

[0003] z<ok 0 ^rro-T'r n-Bimm. 

■mt IXli. Wi-tf 3-0 yJ^mS 7 3 2 0 3^ 
4.^?8 ( E P 0 3 7 3 2 0 3 B 1 ) tClBa?h.TV^I.Sfc 

( 1 ) isffl±T^»ro-7'Sr^«i,T:vK*a. ^ 

( 2 ) ^>f>^mit:tmr'0'-rmni.mm&-)} 
mi)mhfi.x\'^h, ±ieco ( i > c^mmmti'^m^ 
siiTv^sifeffftflfi: ixmtiiimmms 405 

7 8 3^<^m (USP5 405783) timfhtth. 
[0004) tfz.tti ( 2 ) <o;^ffifc LTii. Ba!i.{f* 
ll!if!^fS5 6 019 8 0-t^^?8 (USP560198 
0 ) -t-- r-t^XVX (Science) j,SI270 

4 6 7H, ( 1 995) {CJiv-f^ne'^^vT^'f > 
^^i^fflv >T c D N A «rr U^«fcM^«.*ffi*«l!BSc$il 

[ 0 0 0 5 ) i: c ^T'jje ( 1 ) @»a±-ci£ 
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t:m^mmtmr>mm'^. ^yr)\^'¥mmm 
^<mm-t. mr>x±m ( i > <o*aii. iosftji 

[ 0 0 0 6 ] ±ie ( 2 ) <o*«{4. mtrti-r 
i^<ii^b^£?>m. mw^to^^^-ixmitrti- 

iB(2)iOi«{4. iiadXOS^J^Ot^^Lv^f: 
[0007] L*»L±ie ( 2 ) co^rS«PS)i, l^ifT 

h. miarti--yri^^ i:m\>^xm<^mmm 
^mom^. x-^m*)m<r>mrr3-ymn± 

fzmiit-timira-rmm±i,zm.^'txii< 

(yco-^yr/vcowsi. M:mii,ziim^um\iX'^i 
mo'mizitj!f)X}i<iikmti<, x-^x^j^itoik 
f*tT& moi^< ommimmtmnT^ i>zt 

imm, 1 yi-mz i o o o oa±.<ommrti-r 

i^^iiX^^iZkmtt^K 
[0008] 

[0009]^ LT*i6B«co@ wi4> m^x ma.(^rv 
-n, my'v-7'izmm^iiWj:<a.':>mmz 

[00101 ttz:i^w^(^(osmi. '>a.<r)mm^h 
X' i^mstizm i. i 0 # < mn Sr i o mtsiaE^is 

[ 0 0 1 1 1 tt:-:i^^m(omzfli<^mii. ra-yti' 

•ti>z'cizhi. 

[0012] ^iz:^wmmmm. v-yr/i^'Pizii 
th.x\,'>i>-sjmt<oibmmnt:mmizmtiij 
mirmtizttzhi. 
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(00131 ^iztfz^^mcrmmmi. ^j^-^m^ 

[00 14] 

[0015] ummzi-i-^xni-vT ■( y^^-mim 

[ 0 0 1 6 J ttiif^wm-msmiiz-tfiti^hr^--/ 
Ti'^ii. wl&^m<^w.<r>mmz■s^^zmLl.x\^h 
ru-f<nx^-y h $• 1 ¥:^-f yi-mz i o o o oiiti 
h<msx^tx\^i>ztimkb-thi,<r>'chi>. ± 
%ismizi)^^hrx2-yr\^-^\,zi.ii\ixi^.-/ Yt:'m> 
xmmm:.^Lx\'^hztt(^h, 'j'-M<oikm-(>Ti,^ 

[0017] tfz-4^mff>-mmmi,z^'A^irn-'y 
X. mmmznLx^m\zm■^'s^x:hhrxx-'f 

xmmm<m%<mwiz^\k\.. ws^-t^is^ 
cox-h^. 

coo 18] trz±Mi<7)Smm.tlZt<0X'^h, 

^^mco~mm^mzt^i)-i,^m'^<o^i!,-mii. 
yr/i"^izifttixu^'^^itmmmmizi!jtx 
i^mmzm-^th rv--ft:wm±.i,zK\'^zm.Lfzw. 

h tmv-yy'/itm»^^. tm(s±i,zxsmmi 
'MRi/rxj-ytco^imitkt!iixm->ryrji''p<r)m 
W,^m'K<7y^mimiii,-ti>:^mzii\yx , f^x-r-y hco 

mra-ri^ttmm^ y^'>'x •</ hmi,zx 

'^xmm.i>zx:iit-yy-^ yV-tlZblzii^xmi&^ii 
tzi:><r)X-hhZkt:nmftli^<r)X'h^, Z<7)fmiiZ 

xtitsmmm^mmicmm&z t m-^ h mx- 

[00191 w.z±wr>mrm:fh z t<nx'% h . 

m\t. m'^{zistixmm'm<r>mM^:^^tiii^ 
X'h-yx, m^m&i.zw^<7m'u\znLx^mmzi^ 



^thzti^^tthi^ffix^hi,. z<r)mmm\^h 
fiti, mmmfmi}'^^mm.<r>%k\z\t^<r)^m 

[0020] ^rfcUSP5 601980#^ffiHli«S 

V^S. BP^USP56 0 1980-^^^»cOS2«B<om3 

l^^~i;5 2^Tafc^i, (pressure wave) (;:J; 

ntaj^t^-f y^am/mtfim-fhimr'Q-^ffix 
^^•/Yn±<7)oy9^^^->'Byk^\^mztia!^'&i 
mfX\>^h, ^c?3±-CUSP5601 980^^¥gfc:fc 
v»r{±. i}xKi:mmLX-7^9xi}f^-/Vcr)^\,zm 

[00211 S^:USP54 74 7 9 6^^$8t3(4, S 
ffl^ffitcK*tt&U^iS*e<0-7 h 'J X it L . 

^NVl^;^>-'x 'y h'-KyrUa (Piezoelectric Inpulse Je 
t Pump Apparatus) im\^Xmmi'Si^h>fyX . 
^^Vit^^TV^iim^thZk. ^LX^ix^m^^ 

xmm&<fyis^mii3i^himimp^ixx\.\ 

•5. 

[002 21 L1i^LZixt>(rmiim',Z\i. f>m^<n 

mm^^xr^t^i^x. m.rn-ymmmz^ k 

[00231 

imf^mmm\ (ro-rrMsss^Bsiai 

at/ra2l4*l6BBf::fi5^ra-7'ri''f . ^i.{f^r 

v^T 1 0 1 ttiitasai: tTcoro-r, ^^.tf^m 
-r-i:ttsmm^^-^mi.zmi-x\^mwm?k 

{yX)l) , 1 0 3(4^SKrn-yA>-^-^Six&AL§ 
llffi {Wx.<fSHM7X«^) , 1 0 5i4-< y^'-y'x-y 

xfi^^^immmth^^y^i^i^x h^y ]'x-s> 

h . 1 OMtJ^flV'Jx. -y h'^. y H 1 0 5*»4.D±tli$^1. 
t::^*^^-^^^?!?^*^?)!.. i/c02l4. 01 CO 

il2^^fc^^■C 1 0 5\H<'f)V'Jj. v h'v y h\ 1 0 7*4 
tta}§nS'<^«iS!ro-7'?r-^tfaf*:, LT 1 1 7 
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TV^&Sffil 11-1. 111-2, r:^'OA^T-Jgf£ 

^tixx^h^m&tKimi 1 3. mmi i smm 
[00243 msra-^i^tsmw i o 7 tittai^ u 

7>f;^ (ttap) 1 19iT^Ti50, m%cr>m}iz3i 
1 - 1 , 1 1 1 - 2tmSafiWJBi55 k , 1 2 3T'^ 

JUL, 5fij7^;^H9*>4.?S«:10 7«%tliL, Sffl 
10 3(0^H(wrS]-5T»S^-f^. ::c7)J:3=5:l8}S*<iSx 

5 0 f=i y ./ h ^t/msjcfjffliri.c: *f^S£-cj. o , 
?ga«-±EL;ta^:ii (E«x{f 1 ^ 0 0 0 0 

(lliLh, ±l®fc LTI± 1 X 1 06 Wm.) iz-r^fzib^z 
<i*^<^:KKrn-:/o;^!K-/hg{i. 0«tlf2O-l 
0 0/imgSr*>*;i:*'»*L<, ^tim^T^itty 
V i)<W. AzmLl-X\ ^hZt tm^ LV^ . ^ LT i <0 J: 

i-oX^'^^iih. 

[00253 (ttajjUcO^Nftt) DtaifflcOrSflti: UTIi. 

hm^^i^zbi)<x'^i. 

[ 0 0 2 6 3 LXJ<--:r)l'Ux -y h'^-y >'6>f><7)llttbtt 

ttS*<l-~15cps. ^tB3g:'3*^'3 0dyn/cmJa 
±*W*LV^. i3t«SS:l~5cps. *ffi?S:t)&3 
0-5 0 d y n/c mi Lfc^g-, [l»8±rOiif»{aa 
A^fiii6TIE?i^r i so i: ^: '^mzKMizm i- ^ ^>itl. . 
[00273 »:CKJg«c<0'f y;? ->'x -y MltajiJtlf , X 
yf««:4'&tX-'^r/Pv''x-y V<i.mff)Wmra--/(0^ 
^tt€r#^l.i: , J«f*4'l=(i«^J^tf2 m e r-5 0 0 
Ome r. !StCJ52nie r~6 Om e r<7)<^Kro-r 
iSr, 0. 05-500^iM. i^:=<12-5 OmMOSSS 

[00283 (ttaiJaa^) --N'yypyx y h^yK*'/^ 



-rta-^L^^i^, a^Jf>'^'7■;^i/'x y h^ y KA>A,qt 

yrne/pr;i'3-;wairFia5C ( i ) r 

[00293 
[its 3 

Rj-A-O-fCHj-CHj-O^H 

i (I) 

Rj-i-O-tCH^-CH^-O^^H 



[00301 < I ) R,, Rz. R3S.I/R4 

mcmhl. m=0fLon = 0. t,L<»lSm + n 
SBOt'iioT. m+ n = Ifiy^-^imttmniiOX- 
J>5. ) 

!gJc^#*t|{:{±g*S-5~l Owt%. /y-byy*>5 

~1 Owt%. f-:t->VJa-/W$:5~l Owt%, S. 

t^ue^ ( I ) •c*§*i5r-fe^uyr;t'3-;u?:0. 

02~5wt%, J:»}»*L<{iO. 5-lwt%$-* 

[003 1 3 C;<0^R^|c5rfflv^^:^^. ^<y)l'>'x x h'^ 
•y l'*>^.<«KrD-7'^*tra[«c^tta5$if-TiIffi±{c 

mW}iziPiiz. ^ ; t AK't h . mzmm±izx,i^ -y -f 

[00323 ( Sffi t ^EKcOfllS^oSS ) 



10033] {SHS{:'7^>f$}^S)»^LV^0«^t 

5(5S8fc:^7r^yi/ (-SH) mm^i^xn^. mm 
m<o^u^ $ mtPmLximr\n--^m&<t 
ti'^mtra'-n±ELt>mmmzmm$^t: 
m±^zmibx^h^^j:xn^^yhm&'th. ^mw:. m 

xi^^y hmmm±tm^j:mmi:^ist>m-fxio< 
is^sjLcMx-^t^. t&^'^mm^Mmmuzm^h 

(ffioTi^: BJC620 (:ft)1iS[. ffiL¥ 

^<osmk<^sm±. ^kib^hmwmt^itzhx 

ZC0^mm^<7)ntltilfZh'XY>^j, ^y F^ffll^^^s! 

10035] tf:fc.Vl.>f$ KSfcf-:t-;l-»hc7)a^ 
&r>l§r;l-;<? 'Jtt^TT1i>'x/^7 ^ ( - S - 

c 0 0 3 6 1 sfflasi'vcov mrnxmit t 
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ymtfUm^x^.^Khu- {e-^u^ ^ vijr 

D>f D^i/) $ H (N-(6-MaleiBi<iocaproylox 

> y) succiniiaide) Sr^tf^ (EMCS^: Do j i 

: [00371 
[ft61 

I O O 

; |[Jn- (CH2)5-COO-N:pj 

o o 

i [ 0 0 3 8 J * tz^t-mim-^Ltztm.rv-r 

I (i. 0!ii<fDNAaiS^«a£ffl«,vtDNA«:g»^« 
i -tSlgfcS' 5jag<^)^kLT5' -Th i o 1 -Mo 
d i f i e rC6 (Glen Researches) 5-fflVi^?t{C 

(00391 (T$yst x,-K=^ ) m^-ftizmt 
ffi±) fcrsys (^Krn-T-jtt^) <7)a-^t)-tsiA>' 

I t0 04 0]±IEU!tJ:dlciWaSffii:-*a^irrn 
i ^ 7-D- 7D N A<7)JS-graom^4 1 ^ C i: ^ < ^ 

ie?>lS^ii^'^r^N-< r y ^ -if- ^- a vR^c^-r s 



(13) 



im^l 1-187 900 



C 0 0 4 1 ) (7V^ <rmm ) iji:ic*^BBW*sro- 

im.»tlX^^V-kVy7. 5wt%, ^JR7. 5wt 
%. f-jJ->-'^^ya-;l'7. 5wt%. ±IB-jR5C ( I ) 

« : T-fef-l'/-;l/EH ; }m7r-^ y^^:^)V 
ttS) lwt%?r#tfmi:fflSt.S. <X»C5^tC^>J- 
--'VSA'S^ LT V%|. . ;R $ 2 - 5 0 0 0 m e 

rg«. «!Wi2~6 0me rgg(r)-*gimrD- 

ouu. i*{c{i2-5 0/xMoffifflT\ mm<mm 

1-1 5cps. #fcm~5cps. ^/S«ffi5l*A< 

30dyn/cmUUi, 1tfc{i3 0-5 0 dy n/c m 

•y h^-y Y^. ^ilWiOVU-f S H«*>'S-g-LTV>|,ffi 
i:AV;Pi^-x y h'S'y Fco/X/l/MfccoSE^A^' 1 . 2- 
1. 5mmSmcif5egf$€. igAr;^i''x y h'v-y 

360x720dpi cOJ^-^fcti, 3 6 0dpi 

w±i[gttaja2@2ittai$€. 7 2 o d p i 

filli«:ajm5|5lSi»taj$-ii-I.J:V^3^f^T;^^7r-f 

y^^L/;%^, «-^co;^;i? y v^<r):^^-:^m^\ 0 0 

tmm^zTmm'^^ixhtx'wmimi'.iTmi-^ 
yj-^-Hzmmth . zmisiiimifcJ: 0 ^zmut 
ms, (m2 5x:) x'3Q^n^X'^■■;i^Thi>. ^<^\m 

[0 04 3] iCT-ic0l^K7-n-yTW^5rfflV^T, 

Nj:t) Or6]±$r0l.;fc&gWi:Lt. ISI^Kro-r 

W'Wi^^yy)V^^Z'kt1xi>W^mm^b1^^L^j:\-^i. 
o'.zyx^y^yy't'fitcoZ.ktmt. L\\ y^a-v^y 

ir\mi.\i. wmm2%^ymn7>i^nymm^ 



'^i^m7)W^yAmmMki:.mtt. ^c:oyo y 

7VK0^7*D-yrU-^'\OS*&S:#'<r«Xrf?-y htljkj 

LTffi^Wtcff^rvv ;^'-P-y MjW(?5gi5fil['V(7)-tyr;i- 

mm'^%m\,z^j:\-^^^^z\m^j:h^j:<Xh3k\\ t 

[ 0 0 4 4 ] ::cO«{C Ltf^Sit Sro-T'TP-^ (i-e 
;^7K<yN5rirtiJ:dCcfl!«UTt±<, 

ixtt^\ ^ixzm^j:i]mizx->xm&rvi-r 

^a^Kcoesaj^. m^s.nm^izm>.^hiii,. m 
ni^yr)U'pi,z-^ttix^'>i>-sfsi&(of)i,. 
m^mm-^mwM<7)miiii,zm^^hm^izii. mm 
M-*8f^Kcoasffi?«tcj^ ixmrn^mmm^ 
■ti'-^mmiiro-ytlxm\ mra-yi-t 
tsWuiOX^y ^A511^8±^^i^S$i^-CV^^7•^-■/T 

•i-yr)vt:m Lxnmm-^mmiknmru-yb 

m:^x-m-th. wzX'yx->ryr)i''pcr>m^ 
iz^tixx V ^m^:^mtm<o^&m\^i^^izmu 

irn^i. m&mmnmi.zniixr^'znm'k^mmn 
i:^t-mmiyti-yb ixmitsiz:>.:tt-yy- 
^yy-fh. »:v^r«-'<fcox;tf y Hz-^yr>viiimL 
xtmm-^mimh mtrv-yt a^vn-t y u y-^ x 

1. zhi,zj:'om6^-:^mm<^mmim^'^im 
9 c fc*»'t'^ itzi^wn\z^^hhyx3-yr\y-i<r) 
ftUcoffliti LTti. fi»JitfDNAts-^ew*<igirt6 

10 045] (^y:?>''x yh'^yh'cOS.3i) =iii±ie 

yUyx -y b'^ y Krff^3fll^<7);VS:iKBaL/v:*<- 
m\zii\ ^X »i h-xy-^^fTjffiiiiE L-T y X;Wt^co 
iB«*:?:ia:l±5-tJ:L4^6t:xyi;x y h'V y F?rfflV>^:: t 
tHre8-C3ii>&. L*>U1?iSUc«{cys'7'/l'>''x y K'^'y 



^<A>f T-'J^'^f yRl5tf«!i*^t,±#$^l. 
; i: ^ $ i: V ^ ^ !^X\ J<y'iU'Jji <y Kli*f6 

1 0 0 4 6 ] 2UU:OX--K./ hm'-tt^ilhtm 

(PNA/DNA) dCif, T-n-rco-^fc LT^S 
MtLTIi, T^^j^y^K^K (DNA) To-7\ i; 

(RNA) ro-r&i/'^.r-f-F^ (PNA) 
4Si0sa (rf-y. /T-y, xh-v-y) 
^U, (II) t*§ti&ai5rfl!Ji^*-ra^fiK 
[0047] 




(in 



V 

OH 

[0048] fBas e J l5DNA$:fit^tl>4 

Wm^& {TT^^^y. i^Viyy. ^^y. :/T:::y) 

ffiX'^h, '?'LTPNAtiDNA^RNA^<?)^c7)>}- 

r^i'Sft^, t^-^TPNAt^M-TfcgflSKii^RiE 

SKiiiOyW y'^J y K^RNA7-a-r>:ge^-:^M1?t 
K^cO/^^-/y V Htitl?LTPNA>:^W-'*IS^ 



(14) ?tra¥l 1-187900 

t^i\x\^h. iLxz.Kio<mm^^mwm,(7ym. 
'^mm<m^\zm\^hyu-'^h \.x^wj:\,<r>x* 

mm^imx. ^ru-^h trPNArn^:/?:® 

tc. fioS»SCffiS$ii:^PNA7'n-y7U'>f 

^Tv^o^'mmc^mh-n'^h triiDNAro-y 

^RNAro-rh[5l:g|tI, PNAro-r^o^hll 

i:)'t^:c7)~-o(i±^L?^ccOhl5l«<7)f-:t-;PS (PNA* 
t-^U-f ^ (Sffi^Sa) Offl^i^^-C&l.. P 
NA*Sg^<^f-5r-;Pac7)3Ali. CTxifPNArn^ 

~f(r>W%^ (DNAc7)5' *«icffl^5) (c^:t-;US$r 
-^tfvXr-fy (CH(NH2)(C00H)CH2SH) -^^mx^h 

ZkXmL^flh, PNAro-rc7)N*5g^C7)^'X-r 
-Yy^O^Aii. M;c{f PNArn~7'c7)N*5g<:or$y 

oTffirdrh;!?^'^^^, i;^^PNArn--rc7)N5(^ 
<?:)r ^ y S i:<^U{i7J2 H(CH2 ) 2 0(CH2 ) 2 OCH2 COOHOi: 9 (C 

yt-mivif^^yjvi^t^K^^'t. ^do^^xwyyfj 

Hi-|,CtTyy;^~^:^LTPNAro~7'coN^tC 

iyX'r^y^^'^^^h^hhX'th. zcomz'jyA 
-i:irixm¥st(^i&^mimxifz^. pnato 

[0049] tf:iPN Ali^comm^l.zi'oXliyf^izIci 

m ^y^ y X hi±itim<ommmthmi,zi± 

PNA^^a6hUy;i/;tD»S (M;llfO. lwt%h 
Uy;u^n»S!7k?§?a^) mzmm^fzik. BuiBLJt 
a^oSl«S'ffiv^T-f y^s^'x V h^ttaizm^tl^ 

M$-frTi5<Ct(i. PNA^(7)yXT^y^S«0 

i-^-fmommzx h iyx^y^mm:m\ p n 
-T'^RNArn-rcoTfcsgic^ALT'w^^ -/waits 

PNA<7)^-g-(Ciji>'NV/Ui/x *y b^-y h'^-fflV^/C^ 

[0050] Micro-yt LTUSSTra-ytcis^ 
Sill*. fJiS • mn^tti:h^yr}\^^(nwmmt 



(15) 



imf- 11-187900 



m±i^m^LxLt'iZ.tt^-^£\.^. ^cnn^imro- 

rD-yi:glW!8)Kt<0A^ rT'^ -fcf-f v- 3 V^-jt^ 
(SNit) ^i»)-®[S]±?-t3!-|,ri:A^t'^l). 

mh"^ 3,iv<Tm\iz. ^m-ru-frnwizm-hmi 

(n-^:L)\'^(n'm^zhf^-^x^'y<nm.-fiitf'^\:.tz t 
Lx ijmm<o'y nJHzxj^.-xifzra-mmtrmi^i- 
tLxmmiiz^ji)i'i:^x.rzwm?:m^x^i\'\ 
{zmiiz-7h>)cxi:^tiwm. '^<r>m&im.&ijpm 

[00 53] 05tc, 3|s,^S(ci5{t2.rn-7'rv-Y<7) 

-m^i^t. m5 (A) li^ca^fft'), us (b) ii 

-?-<7)BB»rfflS|-C*l.. Clorn-yri'-fli. Hffil 

0 3±tvh'J^';^^^lcSS$ii>^:IlDgB (-^i/V) 12 

7m^uzmmi^ti>'7y-<)^'xj^i'-yi 2 

5 S-ISft^cWJSS-^-S. V Mi 1 2 5 (Oas) fc: 

r, f<OSJS«Q95*>i?^0. -f-oKiSl 2 9tc<i®ffl 

1 0 3WS®*<SaiL)t;*eSt-?j2.. Sffll 0 3<7)^® 

10 0 54] •7hV::'x^-ii'--yim&timm. y 
a-ytmmmi.co^mi^^^tz^&. mx.ii. 



KiiAiiimthmm^Lxniiiithmf:fs^^i>m 

vmrnvi"^. y*Y i''jxh^mm.(nmmzm& 
mm<oMmi:ixii. m^suvu-jxh. de 

^SjKt'XTi^'KmVv'xh, 7xy->W81Sg-^#iS 
[005 5] DEEP-UVl/'>''XhtLT«. -^^Mg 

^vu~h, ^v^^;i-^yyti^~)i^yhy. ax 

^MM^Vr-u'Jxh. ^-/^Ko--^□'<.y>-'/^ 

1^. ^^'Sl^i-'Xbfc LT. t'c:.;^7xy-;^- 
3, 3' -i^'Ti^'Hy^x-ypx/i-*:/. fciix. 

[0056] m^vmrnrnt ltu, Kyyy^j 
y. mif. ^mmmi^. Kyy-^y. axx/. -e 

■5. IS. i^ili. 28aJ:^)KS^IB«r»J2r2~10 
[0057] yt:i-ytW.mi%(r>K)m<r)m^ 

u.m<niemmmzmm-t ^rt-^is^tw. •? h y 
[0058] '^K.^zJtu LtM^j:mmm ^x-^h^j^x 

y/t&:^ra*>w<^fii,. sy^. sattt^o^sgt-ftfi 

^t-ri. C i: tc J: '?^N-^' y ^^-t ^ ^ t \>'^]mX'h h . 
[00 59] ZZX"7t-'J:9Xl 2 5«riaigS{t L;t« 
•?hV^X125<omMim7mb^j:&. 



(16) 



^Pfffl 1-187900 



X\ m^j:h^(Ora-r^mif::m^X't. Zh^ 

^:ji)V!inzminfcmi>ra-mtmx-<o^ t o 

C 0 0 6 0 ] '^rf- H , gtK^(04*wa!fi5«o 
ra-ymwni}iiJkir>mmx'hhzbi)i^\^(^x\ zco 

[0061] 'Aiz^x/w)&m {msmm(oss&u) 

mi:mx LxuKzt T^jiMzm^ Ltimsira- 

m&L. m^r^-y^^mQmmitzm&^ixi,. nm^z 
riymt:imrv-y^iz-^tmmra^-:rizM 

ixm'mms'^<ox.Ti<^>-m<om'?j}mt z.<r> 

*\ mzf) y.)\,im^xhh^^\z\mnv\%^>wi 
<r>\,<nx:hh. 

[0062) 75 ./S^X;Kdf v^<0affi^E^<03IA 
(i, mM^f^mzW^hLX-»v7^m:m^i>%^^z 

^ix-m.ii^Tjmm^mi'tx-^'^ < ^-^y-'ws) 

S^®c0.7K8» t -ti-i, ZkizX->xmoZti< 

xtmmiznymimxLtzmzn-'rU'i s 

^tzt x-?!fyxwLmmizmx-t?> z t *<t# & . 

[0063) ictin-0- (Tsyx-?-;i.) -r-rs 



(I)N-y3 (r^yx^;!.) - r-7$yrDtVl^b 'J;< 

(CH3O) jS i C3H6NHC2H4NHJ 

10064) 
1^8) 

(CHjOg S i C3HgOCH2CH-CH2 
[0065] (3>:^^>'^^xVU-4- (vl^^^F^x 
[0066] 

[^1:91 



[0067) ±EUcHffl<0^®«lS{CJ3OTXdt#J^ 

tSrie^§-^n:fS. 5|^^JffiOx,-Jc^v-s?:x^y-/l^T 

5 ymimim^xm(z^xm.mz^x.hz t tc 

nmira-yi^-^^^fz^xMzmrn-rtmm 
mzmt&wms'st:-^tsmii§mimmt^iz 

[0 0 68) itzwmbixmm^^m\.^i^-^. m 

XlfOrganic Thin Films and Surface, Vol.20, Acaden 
ic Pressor 5 *l;ieKco:&^lcj; OSBlSS^ffitC* 

mm. :^i\^:r^^i^/i^^fMrijmmi:mx-thzt 
A'T-^ h . ^Mtzco-fimiz i 0 Tmm^mx uzmz 

±E L 7 x^coJS-^ i: |nl«t r 5 y S^x;K^ 
SAL^^oO. lHzli-7U-^imimXtiZkt-sim 

X'hh. tzbx-isiLtz'mi^ffm^m<r>^x\i. m 

<sv b ^}9x^mmw^',x t i v\ -7 h 'J 

course: J: otftgSc^ACii^^r^JJSgffiS-lllffl* 
ffltcfitJS-Tixff J: < - ^ itv V y ^ xj^^?iTj)nif'( 
y^'>''x-y ha^fcioT^-^x^MC^Siiljfil^rftl^-r 

[006 9) t^r. ffiSgSfiCl^rrn-T-S-ja^t^^a 

t LTiiMi.jf. mmie 0-01556 o-^^A^istcifi 



{ 1 7> 



WPf-ll-l 87900 



100 7 0) tfc. mmi^(r>mAmAi^ff>%k. m 
[0071 J CLdtfJi. a'^A.*>fct^i<frD-rj8 

[ 0 0 7 2 ] V m; ifX/^:?-ycr)^x;\.<r)ir^ X'^m 

m'\cr,y-u-mmmmit&-m. ^mmmizii'^x 

10 0 7 3] m^t ixii. msiZTR-rmsLt^n'^m 

comm*^ummmi>(r>tzi}aix. ¥c-nm, ^n^n 
m, nm. t^^^mmi^m^tth^itt^x'^i,. 

10074] t'x/WWJ-'fXfcLTIi, RjeacOS. 7 

vA-k^m-ix-i:^MLtz^^. ^cnmmmoo 

^(0 1 jScO^R? 2 0 0 w maTfth w i: A^'T'^ S . 
Oumar, P3J^i:-f-|.%&*±-?-<^l[SS-2 0 0jumjJl 

f 0 0 7 5 ) j..;P^DS9«JgS«i. mscoxo izvm 

mizm'Ti^Tifm'^mxm.ti.m^. m-^o 
m"7x;i'C0(iLm'k-fhLxmmtmmm^mi,z^t 
xm3ss»j^xf>i. 

[0076] m-t&^^»^^commi. mm-i y^ 

[0077) mm. ^.-cii- isEMm^tthm^ 
x\ &m.<n:k^^^. rn-T'iis. mmm^. 



^y^. J>.5VMil cmx 1 cm) tti>t. 3>h*■^ 
^ UT;V^r5X h U-t LX<^mk^+^\zmzt-Z^ 
1 0 Olix 1 0 0(i. J).2.V^(i:, 1 0 0 Ofix 1 

0 0 0 ma±(oru~ xfmi.m=^h ztt^mtt^^ 

<nx. •7V^}<^x%^<fy^^XH>^m.X. ^x;i'<o 
iOffiSI^ 2 0 0;u mJJlTi: t.5.<0*<Mt Lv\ 

[00 781 t-k-^v^)9x<m-Si {.wmmt^hoy^ 

$)(4s ■?•^y^';'.^^•^'-V^^m^ra^';'x;^^O.S 
#^t<ttl-2 0>t/ini:-r«Cfc*5»iU\ W 

X7 htt!iJftS-fflv^-cra-7'igja5:*'^xiWt;«»&-r 
^ y^Vx. Miai^tcoRiactsv^Tra 

-T-yiJSo^tt^. m-ru-xmmmw^mmkxz'h 
^ttxif^-, vmmhztimwiWSL^izhirm&x. 
'm\^%^xh^x\,. w:ru-xmmm±m% 

3 y^m>x-m\zm&.-thz. t f^xth. 

[0079] mz. IMLnmt. L V>liffl<0±KTO'>x 

)V<nWk\t. 200MmX200MinX20wm. -t^r 
ip*>, 80 Op 1 t^r-S. ttz. ZC0^^XX\ gf^f 

s'^iyHBiorem (01 ox) ti^a^:2oojumfc-r 

i: 6 2 5 ii/c m2(?)'>x;L'5fJ^*«#A,ilS . fO:h 
ib:^~y~t IX 1 02<i/c m^feLhCOr^x/P^^SS-W 

/U«0?^{i0. Ip 1 t^rO. ^-O^Jil 000000 

ffl/cm2i:>5:5, 5//mX 5;umX4 whk^^'n'^'— :i 

T':t-:J^-i: LT 1 O^m/c mHUiW>>x;P?g«eDr 
[0 080]*S»{cfo(.»Trn-yj§?ai. ftS^'-'U. 

ro-rtRj5-r'<.#fe^s«'>x/i^«^»s?«Ji<i, 

imxiu(7>mi:mmmbti>i%-^izu. ±mn 

m^h. mho. lfay-yh;p (p 1 ) /j>tf>l-fyy 

mmiznixtmm'&ttfzm^iz. jRSici-:>-ct4, 

fiiil£(f , n^x/Ui^i o^A>'5l8:i omcr>m.i:mi^ 
1 0 n 1 <7)mm-t&:i t^^j:&. v>-ri-L<o^tc 

x-ti,^ y9Vx ••/ hmm^^xru-xmm'^xjv 
i,zimti> itmt tv^. y i^'x -y hxvyhx- 

(iu m:^-y-x-^mmzfmmibi: Lx 'f y9 mm 



(18) 
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P 1 *»'c>jRl 0 n 1 X'i>h<^X\ Z(D.^X't^ i.iU'^n 

10 0 81] 3t:s^tcititt , mmshmii. mir 

f^hmxi. •7y^)9xm.%m:.nLxmm.ki-£ 
[0082] *5%B3tfflv^5 A V vm,m\zm 

[ 0 0 8 3 ] t i ^T-^^JfcfcV^THffi 1 0 3 1 LT 

-if^^-ymm. ^uxf-i^ym igfl:t--A«iii^ 

C 0 0 8 4 ] :m.mXMLiXt:>-ru-r7l'^{zKm 

w^x/po-en-fixjc. rQ-riz^z-ti>^t^-^j: 
Tizm^^tiX V ^^ro-rr <orn-7>'^^$ 

flT V ^ S X MzM LTiSfDWT-J) ») . V h 'J ^^.y x'^' 

Kch. muz^L fcwscox 0 iz±imm<omM0^< 

iiymm:<OX\ Zcom-^izii^ x.Mim^^. -^y-V 

mn<^miz{,, mc^xdiz, ■iy9'J:L vvmim 
(00851 *56Bj3t-ii, mmz^^fhtzi^mm 

^ti5:K<'*f=^S:•S■^T•^^6^cA>aiL^^ 
1 0 0 8 6 J ClTSSfigHS: t. -oT*ieB^^3e{Ci?«afci8 



( 1 ) 

?r2 0^Haffo«:. Ktc. l^WSO-CferJnaU^itl N* 

m^m. m^7i<mi'fi^x, ru-yrvAm<r>ii 

[0088] (2)^Wm 
tf->7>';<?>/r'J>/^I KBM6 03 

it^ja^ (») coiwt%7jc«as:SiaTf2^ 
m^uz. »:v^T'c:coj§?9t(c±ie ( i ) x-'^fzm.-^ 

MjS (2 5-0 t'2 0iJ-r3fiSt/;f*, §l#±«fT, 

iixiii'yxwrm^\,z^%mx%'m:'itz, iFiza 

yxUil 2 0°az1]mifz:^-ry<^X'l^tS'<-:? 

LXi^yyA-yrvyy^SMi^^^, ss^ect 

>X-?iyy-i (N-(6-Haleiisidocaproyloxy)succini 
«iide;Do j in^^3!!) (mEMCSfcBS) 5:2. 7 
mgffML, x;<-f;PX;P*=^-/F (DMSO) /'x^' 

<j ymmt:f7r>tz^^xmt::i<oEvic smmicMSi 
xmmmizm^^iix^^tr^j&LEMc smm<oA 

(iEMCS4*cO-?l/^ S mt^miiZ^t^ZblZ 
tch. EMCSgjS*>«i,?|^±lfyc:<^7X^JiDMSO 
SOfX:? y -;Uc7)jl^j§jaEa:lXx^ /-/PT-macif L 

[0 0 89] (3) rn-7"DNA(C^fi!c 
D N A aUl-^fiES^ffl V >XSi?IJ#^ 1 <7)-:*:a^5r-& 
fi£L;t, =S:i3ffi^#^lcO-2ji:«[DNA^UiDNA 
m^^m:<r)^m^z^-^-)V^T ^ 7 r ^ r ( T h 
i o I -Mod i f i e r ) (^ky 'Jl^-^ ( G 1 e 
nRese arch) ttS) 5rfflV^S»^CJ: r>Tf-^- 
/KSH) SSrSAL^c. gEv^TSSroK<»lf Sr'trV^D 
NA$r@)Rt. si$?fl[<*;7nvh7'7 7-f-{3T«S! 

HS-{CH2)6-O-P02-O-AaGGCCGTCCTmACA3' 

<4) BJr'jy^'-tiSDNAttaj. feit^'v 



(19) 
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±fe&mm^ i c^-*«d n a ^mmmmA oom 

g/m 1 t3=5:&i3{CTE?§?$ (1 OmM Tris- 
HCl(pH8)/lmM EDTA*)g?g) tC^SI 
-*«DNA^jS?rD8i?L/o (iE«S^?ftK«ia)R3$ 

[00 90] /'J-feUy?. 5wt%, J^i^7. 5wt 
%, f-^v/'ja-;!.?. 5wt%. ai5±ie-®^ 
( I ) X'Tn^iihr^i-vyT)\'^-iv ms^ : T-fe 

vft%iistsmw.imm.L, ±ieDNA)§j«tcjpt. 

-*gf D N A«r)g^vgg^//8 A< M t i 3 t 

isimx-h 0 , tfzi^mt i . s c p s ( estt^it : 

•vhr')y9- {fSift«; B JC620 ; 

y^*- (ffifiS: BJC6 2 0 ; ^t^/y (») tiK) 

i^c:o>'N'r;i'->'.T. y hru vrJ'His 6 ox? 2 o d 

(c±fe ( 2 ) TJ!iaL7::X>7;^S5:SI«L, ro-T'^S 

•CVN'T';!^!;^ -y h'N-y HcoJSMtiiilBi: jy^X^coSif*: 
#^ffit<r)IBiE{ll. 2-1. Smmffco/S. ttz:^ 

#/r-f ^-rw. 360dp i<o*-rsi{cmigm--i^y 

T-< y^^<^1^2[sJ«0?5Ptii!S:tf^rVV 7 20dpiO:/r 
r-ltCJi 1 [HlOX^ y-f y/Of*51sI<7)^ift:aj$-fif^3 

so^^tami'-vy-'^-f^izns.i, :^'yxn^mcr)'7 

-a-^. ^j:ti±Ur>Jyi'eoit±tmi¥ibti*)<ODfiAr 

ri-rmmcriottbmim a p i x-Ji-^/c. 

[00 9 1] (5) raydt-yirsiE 

IM NaC I/50mM'jyS^»?« (pH7. 0) 

>';i<>§?«4'{CjSLT2^Paj!cSU. ro-y^v^^KloSr 

[0092] {6) J\^y>)y^-^~i^3yRJB 
mmm^ 1 N A i:ffltgW^:SSE?iI$r^l.-*0( 
DNAf-DNAai6^*«T-^«L, 5' 5ja^3{cn-^^ 
5y5rlS^$-ti-T»lMfcL^-*aDNASr#>i. CK^ 

S^I:-*JiDNA?r IM NaC 1 /'5 0mMU ySf 

mmm(pH7. o) tcftfSiasiMMt^rsiatcjg 

KL. dcO^SFaitf'tcJiE ( 5 ) -C^/L'ro-ydf-y/Jtta 

>'^-^7'L;r'f•fe'-i/^^>K]t55:^f-5/i. 7"D- 
yrU'fS-lM NaC l/SOrnMUySEBffia (p 



H7. 0) mmx-mixro-rmbfurvr-i 

X LtcA^r,fc-:i^m D N A $-av >SE Lfc . mzU.rx3- 
ARGUS 50 (<*) tt») 

Ucmm.nmmmi:m^^x^s.tf^. 

[009 3] (7)tSS 

SiHfc-^aiD N A i: ^ V -/ ^-Cif;) I. ffi?iJS^ 1 oia 
iSro-ycOXit-y hT'li4 6 0 0O^?tg-CJ>o/c. 
t tz/^-i 7' 'J -fcf- 3 . y h 

*>|,7*a-7'r^-ft'li. 

a)«.«<DX;K'yh*««a[ttP3^Tfto-C, *!t-fOffiS 

*<*t;7 0- 1 0 0;Uinir)®H|^{Zj,|,; . 

b ) ISIfJ$-r?.X;K>y ht<Oia(C<i«^m:K-y h<7)iSS 
fcHSIfLVV »1 DO/xin<^X'^-X3!)ftfirO. ^-^WX 

[0094] c:<oc:j:iirD-yTL''fi:f''wri;r 
[009 5] ^86^2 

(A'7';i->'*x y bri) y-sfim^^tdmru-yrv^ 
(\) mmmmin (Dm {2) t^<nmzL 

[0096] (2) 7'o-7'DNAc!>^« 
D N A g»^t£<8S-ffl V^TiEF«#-f - 1 -ACO-^mm 
i-^^ltz. ^fcffi?"mi~4(7)-2|c«^Ki±. Ilit 
m 1 t-fflv^/::ffi?i)«^ 1 IrS*^ L, 1 «S35ft$-ti:3t 

t tzmim^ 1 -4 «0-*S|D N A3|aigtCjiD N A Sift 
•^StfflT'<0-^(£^CTh iol-Modifier(G 
1 enRe searchttK) 5•fflV^&?^CJ;oT^:* 
--'K SH ) SS:«AL/i. i^l^Tlft^comaSr^TV^ 
DNASrEDRL. S5$a*^ovhy57-f-t:TffllS 
L, l-MT<OSI»tCfflv^;t. S?ll#^2~4<Oi;3nj5:IJlT 

S?«#^: 2 

Hs- (CH2 )6-o-P0j -o-AtntSGcanrGTrrTAW 

' ■ H5- (CHj ) 6 -O-POj K)-A(ntGCCGCTTTTTTACA? " 

mm"^ : 4 

HS-(CH, )«-0-P0, -O-AaGGC ATCTTGn TACA^- 
(3) BJT-yy^'-tCi&DNAro-T'.iOBtiil. 
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mi CO (4) ^ztiWiifz^mtnm(oiimT4imm 

i^v>ttjru>^(c±t2 { 1 ) i:[SIt:^Srf^«L 

yymiwt. ;<^5x«?:3o^stiijg^^wN'-rt*c» 

[00 97] {4) yuv^y^^. 
IM NaC l/50mMUygt^ffi«t {pH7. 0) 

[0098] (5) ^\>{y^)y4^-'^Byms 

DNA5:DNAe»^fi£«r^fiJcL. 5' ^mza-V 

it— *I|DNA^1M NaC \ /5 0mW) y^mM 
S[(pH7. 0) (c«*^?SSl/iM^/(rl>J;p(c^» 
(4) t1#^>ix^crn-y7V>f i:>'WrU:r-f -fe' 

SrlM NaC i/50mMyyKg®?fl[ (pH7. 
0) }g?5{cTSfe?!^LTrn--r^^/W7'»jr>fXL 

^;6--o;^c-'*®DNA^^V^iSUc. a(CiSrn-y7 

ARGUS 50 ;ife1£7^h-^>?: (iJ) ^tio) 

[0099] (6)*S^ 
gilft-*^D N A ^^-7 »y ^Xh h 1 
N Arn-rc0X;K7 VT{i4 6 0 0O^3tJITJ)^C0 

DNArn-ymTtr^y hXli. 280 OcOll3fcji;b^# 

DNArn-y<7)X>ifv/hT<i. 2 1 OOt^^-e'yf- 

K^y§-^4£7)DNATIi^7£(ifKi9$^L^;0^'5y>. tit 
DNA7U>fS«±T-^^fflai40-*g[D 
N A $r ^SMtceim-t ^ ^ ^ fz. 
t0 100)^M(J?ll3 

(?S(*:4^ODNArn-yc0i8Sfc>'NV;l-vx -y hOta 



(1) DNAro-ycT)^^ 

JaTt:^^-r^e^^l=^ 5 <mm^'rh-:^mDN a ^ d 

0. 2mg/ml. 2mg/mK 15mg/mUC^ 
^J:^^TESffi ( 1 OmM Tris-HCl(pH 
8)/lfnM EDTA*S?S) tC^»L. igS^^M^r 

mm: 5 

s'GCaGATCAGGC3' 

(2) BJril>':5'-{ci:l,qiai 

7.5%. ±I5-«IS ( I ) TTR^ilim^i^t^T 
-t^UyT;Ua-}U mSA : T-t^uy-iVEH ; III 

ML. z(7)mm^±ti { 1 ) vm&Ltimm^ 2m 

2mg/m 1 (3mM) (C^L/vI, CicOJSftrSriieil 

[0 101] iX(ciSryy^(cA4^^>rxco7;u^«^ 

JS«L. g[7;^5«<503x5^:fr>f >'^coxt;7(C^L 
TXit'^rO-iJ^^rfi^'o/::. .T «It'm;tr-yx-f >^ 
(i. ±ISx y 7tC 3 6 0 X 7 2 0 d p i Jgt';<.'K-y 

?uttXBje2 omco-^i&co^ y9 *iS7;u5S±(c 
W^L^:;. c:coaf^^tt4«t<^>7;^^«icJ*LT?fo 

[0102] <J:(c^<ro7;i/^«±(cx;irvy 

^^7)«fSii2 4fr?'J V hypr*>i>, -eLT360x7 

2 0dpi iOSf JST 3 X 5¥:tr-f y^cox y 7(c:^i^ ^ 

2 4 (trny-yh/l.) X (720X360) x(3x 
5) X4t5c-373ju 1 

^mMimsi^zTjkt. 

[0 103j±iE(2) t^<m<^m. m2m 
g/m 1 . 1 5jng/m I #'<?orD-7'^?g(c-^V^T 

m±30uM iO. 2mgym 1 ) at/2 2 5>uM 

a-ymii)^^tm^mxmmmz^i!bc>ixtzrn- 
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[01 04] (3) 

y9<r>xr^ yYtm,rx:3--y(/)X7r^y h^^mzxn 
v^^Lfzxir^yY<nxi)r^^vT^y^^m. ^yc^xii^ 
m^^m^^xv^^uzx^^^y h\uy9xr^y htJt® 

LX^l'mjtiifiWhioixtz. 

(oim) 

( 1 ) ■m.ru-fcry^^ 

TT:=^y (WK f Aj f)^^^^hiS,m^\ Ome 

r (-g-J^tPq) V ol igoA (40-60mer;7r 
)V^i^Tmk) .poly (dA) (3 00-4 00m 
e r : 7 t;1''7>'7?±S) 'k^fi^ixTRmWXI^W.L 
X&»mmf)^ 1 m g/m 1 t::=5rl> J: 5 L . COS 
=^^l>^KTn-rj§^^fflSL/Co ^^^1 Ome r<7)m 
SS?iJ : 6 ) ^felT<7)fflOT-*S. 

: 6 

5'AAAAAAAAAA3' 

(2) >'^V;^vx•y^ryy:5^-{ci:-&DNA?§iSc7)I^f: 
tB 

jaasC ( I ) ■c*$i^-i»r-fef•l-y7/^3>-;^ msb^ : 

r-irif-uy-;UEH ; JII»f7r>f yy^;^^;^) lwt% 
^-^ti^JgJS^fflSL , ^cOTK^SST'ifg ( 1 ) T'f^fiS: 

/ml tK^^Xo(,Z^^Ltz. 

^^^mra-ymm^Tji^mii^ziitii^it. y 
yi/mii:mi^zxmmLti. -to^mss^io 

m e r m/4 0 - 6 0 m e r <?^^8rn-y{cR| LT 
~7'rU'f;{?mfL;^^^ ^/L*3 0 0-4 OOme r^OS 

mrt^-yizmixL. m:^mi>zi±mm(orv-yT\y 



[0107] mz^^mmra-'mmim\^xm 

tfzrx:^-^"^ ±<7)X7i^y him^ms tmrn^zi 
THIRL/::. muLfzmrra-nmi oouiim 
mPLcx^mi. ^mmmt(nitmzx^xwi 

m\iii± lUhV Oi^fVT ^yT^T-Vi^tjl-^lO 
Br$fL/::h#;^^ti^m^:DNA»r>^{iSS5S^^i-f. i 

tsstrQ-rc7)^^§?iis?ii3 nmi^zLxn-^tzi^ 
^4 tcs^f i o 3S»co^s^^«Kr o-y{i(i 

[OlO8]||)!ft0)|5 

x^-i^t^XTTsy'f A y^^ixtim^^fjy xim:t\s^ 

^^ryj^-^{Z\0^. 9 0^. (25^) 

w.Lfz\:m\i%mmi tnm^^zLxru-^rrv^^m 

itL. ^-^tforn-yri'-f S:A-f yur-f-tf-i/ay 

^--r7l/^tc-?l^r^. ^xmimixn^ixfzru 

fz. z(ozti)^h:^^xmm^<o'?u^ ^Y&tmtr 

jLx\^69f)^m^i)HzKcr>rz. -:fjKmmtf^ioji' 
cr>Ta-:friy^i±mmmi<oitiirzttKx. 7 0%m 
m<^nmxh^fz. 
10 1 09] mmme 

{^<y/i'jaiy hyv yr^^rffli^fcPNAro-yri/ 
( 1 ) ±immmi<^ (drx/ (2) t-^<mmizi 

Uz. 

[0 110] (2) rD-7'PNAc?>^fi!c 

Ttmm^imsmmmii^thruT^i ym 

Lfz. ::<7)PNA{iN^JS (DNAC05* *^(CfflS) 

(cs/xf (c y s tmi) m^^ix. 
^m-^scoPNAyu- 7{±m^m^ 7 f?) p n a r o- 



SSJ'IS^ : 7 

N Cys-NH(CH2 ) 2 -0- (CH2 ) 2-O-CH2 CONH-AaGGCCGTCGTTnACAC 
im*^ : 8 

« Cys-NH (CH2 ) 2 -0- {CH2 ) 2-O-CH2 CQNH-AaGGCCGTTGnTTACAC 
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(3) BJr'Jy^'-KlJrl.PNAra-yiOntaS. fc 

ife^a-TOPNAro-ra- 1 OOiu 1 coo. lwt% 

L. iiCV^t'/'J-fe'Jy?. 5wt%, ig^7. 5wt 
i'^-jy*Ja-;l^7. 5wt%. atX±ieHR^ 

i-uy-iuEH ; )\myr^ yir^^/l^ (m ttS?) 1 

idC^SU^r. C:c0}«(*O^®56:ft»i:3 0~5 0dy 
n/ c jn<7)^|*3T* 0 . * )tlSSIi 1 - 5 c p s <0K 

[0 111] CK^PNAT-D-rSa^^STs SSS6g92 

0 ( 3 ) tziinLt:<7>tmmtzlX±Si ( l > -CfML 

[01121 irfc±ieryy^'<oi(4as!i#j>yiOcop 
[0 113] (4) ya^/J^y^^m^ 

IM NaC l/5 0mMi; ViSSSffi (pH7. 0) 
Sarcaj^Ls ;y9;^«*ffi<7)PNA$r-^at«cS-^ 

>-*SjS4'{cMLT3^EtKSU, ro-ydfy^^iBi: 
[0114] (5) A^yj^^-f-fe'-vgySJC 

ie^ij#^7«op N A tfflffiw/fssieyij5:^r-ti.-*ii 

DNA5-DNAii)^R«f^«L. 5' SRSgtCU-^' 
SV'SrJ^-^^tirT^liS^fcLT^c-^aDNA^^^t. 
mm^l:-*aD N A^r 1 0 mM II yfeWSWi ( P H 7 . 
0) KS»«SJg5nMi:^r.SJ:-5fc?g»L (^»«lm 

1 ) , dcODNAitflJ^-tCiie (4) X-Wc7o.y^y 

•C) -C12^fSIv^'f7''J:^^'f-b-i^^>'K^ES•^f->/>:. 

-eof*. ro-T'T l/'f 5r 1 0 rnM ij ViflSffijS ( p H 

7. 0) j§«[rsEj?LTPNArD-7'tA-<y'j^^>f 

^; ARGUS 5 0 -.rnkt^y- -9 X (mm^) i 
mmi. o-riyBi,zmti7-<j^^—b-yh^i^ 

[01151 ( 6 ) IS* 

mmt-^mu n a t ^^-7 y ^x-$)i>^m^^7 <^p 

NArD-7'T-<42 4 0 Q<7)m^X'hr,t:e0lcMlX 

-yX'lim^<r> 11 OOX'S>r,f^. 11±<0Z tii^hP 
N AT U-f ±X-^mmn-':^mN A Sr^^tC^ 



[0116] it:/\-(7'vy^-*f-'^3ylkff). 
■y hm^^tx\t'>hmcr>ra-yTiy^iM^ 

A«» 2 0 0 mffiimn^hh'l t , 
[01171 Z<OZblira~-/T]y4±X-^^-iy')y 

-ixitzx^-/ h<oi^mkmi:ffh^&±xmif>x^ 
[ 0 1 1 8 J sEc^N-f T'u r^f ^-i^ 3 yKtm, RX/ 

^OgiO*»50-*g(D N A^O|^{^fflV^ spates 

[01191 :5rfcPN ArD-ytfO^;K y hSA^'^e'J 
lT1#^:7-Q-r7l"fo;^-1c >' hJ:')t>;*;^v->a4Ji 
mifTKc^'^ifi, *||S9t'c>«PNAro-ytiDNA 

[O12O)I|]560!I7 

( 1 ) ^^-^m^htthii^xm. (50mmX50m 

m ) ^ . 2 w t x-mAt-f h y i>*?§?as-fflv ^ts^ 

jS^L, 'dL\^X'MVi!yy^^nts:r,xmm:'m 

i^H^r-^rnttUhy^^h^i^v-^y) ^-kts'^yyi) 
•vrvyVm mShi, : KBM4 O 3 ; fi^s^k^i^* 
^^tilS) $:iwt%-ir*t-S5 0wt%^^y-;U7jc 
j§S[i^SjgTT'3^raSif#L, iEi-^Wk-g-l^^cT^ 

®CXty3-^-T'^^L, 1 0 0rT-5^)-|IIJll»„ 

( 2 ) »:tc;*-,-Ky vr? x ^' ^-S^irt s D E E p - u V 

m,: BK-7 3 9P ;SiB«tfb^?«se^tt«) SrXfcT 

C<OS«$r*-/ hrU-h-CSO-CT'S^^rajD^iLTS 
ftS-t*-;t. DEEP-UVfi3(^aS-ffll'''T 1 cmxl 
cm^^aiSlC. 05tfeft*RS'>xyHa<OEilt (X) 
*<1 00;um, at;'>x;K?)J^*<l OOitmX 100 
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<7)ffi5i)t">x/l';5;52 5 0 0fflffiS$il. PSS^-t^^x^l- 
'!Tx;l'^^<i5 0fr7y'y h/^ (p 1 ) t%\%^fi 

[0121] (3 ) 1 0/iM(7)D-r^yB7i<?MS:>'\ 
y;Pi/'x V NT >J y^-- (ffiift* : B J C 6 2 0 : 

•y K(c$^«L3t. >e Lt±iB ( 1) 2^tM 2 ) mSt 

^r^l^x;U^^:^.!0^oe^*&fi{il^5 0p IT*^. 
i7t:^coryy.^cOiy:ffi{aSi*i6»K(i±2. 5^^mT 

fci>. y:(ci 0/zMc7)75yFiTC(7)7jQM5rS'lc^'^ 

t/mtcomm^zi: -?x^j:,Mzm^fi:^m(o^m'^ 
[0122] {4 ) ^mwim (zi^^y (m^m)ifZ 

(r^/F ITCffl) SrH^L, fS*l OO^tCT^ 

:LMzm^titz^^(7)mm<om^^mytx'mL 

<^ xJ\^^izi^-izim^tiX\^tz. tfz^^<o^j-Ji^ 

i)'^^\m^^i,z^(^^%mmim:^fvf. ^'oxny 
[0123] 'Mnms 
fi'^^\^fzmimm}&) 

(1) ^ife(^7hl5lKO:*StcJ:0'/7'yi5^^M;^X 

(2) DNArD~r^LT5' *«^*S»cyyK 

Si:^^-^^f-l/y^^rLTT$yS$:*S'&L/::l 8fi 
Wsi^O^lJn'T- (ie^«#-^: 9) . lE^I#f 9 <;0:t 'J 
v-tc w Lr 1 m(n% ^ V:t f - H*« 5 X V »y "^^r n- 
y (ie^ij#-t : 1 0 ) . 2$^t'^SE«-t9cO;tU r/V-tC 

n\^x2m(r>^i^\y^^Yif^^7s'7-;'ypyr'ci^^ (K 

^im: 11) (^TB*S»«SC^m HPLC/ 



?»Jli. -*igDNAt'J)>&Ml 3mp 1 8-s sDNA 

nwMnx'hh. m\zwm%'^ 9-^1 icog^s 
^']^'jy^--s>'c7)ffliS5r^-r. 

m\m : 9 

5' NH2-(CH2 )6 -O-PO2-O-TGTAAAACGACGGCCAGT3 • 

m\m^ 10 

5* NH2-(CH2)6-O-P02-O-TGTAAAACCACGGCCAGT3' 
K^'JS^ : 1 1 

5* NH2-(CH2)6-O-P02-0-TGTATAACCACGCCCAGT3' 
(3) ±i2ge?lj#'^9'-l l^ODNArn^-y^Ij^LT 
^^ffittW5r~-*«!DNAS-^«Uc. iXtcNaC 1 S: 
5 0mMOift$T-^tfTEJ§?a (pH8) \Z^ *DNA 
rn'-7'^lf-*g[DNA5:«*liaS;6n 0 0/iMh^ 
^id^ciSWL. DNArn-y«g}ft2Slt/-*aDNA 
^J«S-S»L/L% LrDNArn--:rS:^OJg?510 

0/^ I \zn\.x^n(n\^nKru-ir\zimWj:-if>W( 

DNASr-^tt^aESrl 0 0a£ 1 jQirfi-g-t. 
-^^SS^ 9 Ot;*^^> 2 5*Cirat8W(C 2B#B3&>{tT?# 

at. ^-^rODNATD-T^ir^^CO-^iaiSKt^OA 
>f r U «y K iJ&^'^^fz. mz}LWSS^m^ : 9- 1 l 

c7)#DNArD-rwN>ryy >y Y^^kx^mmk. 

5wt%. ai/^Btfie-ffi^ ( I ) T^j^^il^r 
-b:'tl'yr;l'=i-;P : T-fe^VZ-yi/EH : jl| 

gf7r>fyy$;5^;K»)aS) 1 wt%^^07KJ§?« 

CfLi^^0?Sf<cO*gQil:^{i<pini 30-50017116/ 
cm<7)J6BBrtT*0. iJtttSt l-^-S c p s (E^tt 
Sit : msclts m tti?) coKHrt-C*-^?^. 
[0124] <^:(;:yN'y;w>-'x 7 Nru y:f - (lSiP«* : 
BJC620 : ^^yy (ft) my^^y?^ 
3®ffl«L. ^'^cTj^f y^:^y::^fc:JiiB^03acoA>f:r 

^'J^-t90DNAro-7'c7)>'Wr'; 7 Y^'kiiW^'k 

l?ii@cr)^xyu (I2I6<?)1 3 1 ) \zm^\.fz. mzw^\ 
#■^1 QcODNArn-ycO^^W F€"^O^aS- 
±iH155i0^x;Uc|§«Ji'l>2^)Bgn?x;^ (ISieco 
1 33) (CftliL, HicSS^iS-^l lc7)DNArn'^r 

io^'N-f V K^#tf»a$'±ie2?fijBco'>xMcwg^ 

t-^3?(|Bc7)r>x;l. (06^01 3 5) C«*^U:. 
1 oo^x;HcJ^ILTMilWN'< y H?§?gS:4[Hltt 
StTl^l OOP Jfiti^tJ^c, CcoSm-PcO'^x/l'tT) 
Sac?^J|^2flgr'S>>&*<. ^SmT^S-^x/^^rffl^tfvTh 
^^j). Sl&$i^?t>'^-f y H?§j«(i^xy^<?5^a3Pd> 
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[0 1 2 51 i}cfc:««$^2 5'c. ssioo%«oMiae 

[0126] (4)<}i:fcSfl«^80X:60i^T10iJ-S 

( 0 1 2 7 ] Jje ( 4 ) mmzi'?X'0x)U^(ODN 
St^O. i7t:SJS$^:^:x:?y-/i.r5yCt7}<8£ 

[0 1281 (5) <X(CNaC 1 5:50mM<7)i8JK-C^ 
tlTE^S (pH8) {c:ffi5IJ##9<0DNArn-7"{C 

t--f^^^^fflMtt<7)-3f:giDNA5:©f|jSSAn 0;uM 

t^j:iXoi,zmmi. c:<7)j§*a[{c±ia (4) T'^^'^x 

-j^3>'^$-tl^-5/c. -9V^T'2 0"CT'l OmMiON 
a C 1 i£-^tf TEiSffiJS ( p H 8 ) TSftS" 2 0^®^ 

C 0 1 2 9 1 ( 6 ) tJctCN a C 1 S 5 0 mMfTJiftST^ 
ttTEmi (PH8. 0) -*S[ftK{C'f V^-55r 
l—hLXWibXmt/f^m-^. 2-:<^>l-4. 6- 
b'::?. (4-N. N-i^j(i')VTiy73i~)U) f';t>>> 
i^T^jr:5''f F (WT rP2j iBS) t^<ommiPl 0 
;«MJ:^^J:3tC^fPPL, CcO^fS^iie-f vx -y 
hT-'J >^'fflCO>f > y ^' IC^II LT iie-f y v-'x 

•y br y H{-jxoff»-ht. i^±ie ( 5 ) ^ 

T^N-^ y y -fe'- 3 y 5-^7^: o ti^m^lMiy y y 

rJ'tZ-fevM,, #'VC0'>i;K;:^*tTP2^?fitS-l 0 0 
p 1 -Jottl&UcfO^, %j»^S5jk-ri.<:i6(=S«l 0 
0%cOI|tfflf-A' y^<-i^T-5^msL . ^-v y>'N'-rt 
{C«i#L«:iiei4Somig : I MT2 ; Jf 

y W'SXJKgfttS^ttS, fg*: 1 OOfS, 
fflc7)7^;Ui'-^i--/ (l)gffl7-fH-:J'-4 5 5nm 
*»/b5 9 5nin (SjS) , V^^a^ •v9^y-b20 
nm, m)effl-''Ni;r-7^;l/-^'-610nm*»t,7 2 5 
nm (Sji) ) $rfi6ffl) (CI CCD;*^9 (ffiiPn^ : C 
24 0 0-8 7 ; i^ei^hxi^XttK) ^-=Jrzi 
•fe y-*)- m&A : ARGU S 5 0; iSISi^ h-^f^^^ 

m ^imt. is.±imm^^Lt:. t'tss^xurji 

2 5Aimx2 5>um. -fV-f ^'U-v a yx 6 4 , AR 



Gus 5 0tf5ti<aw</Hijasig^Lyi. 

[01301 -J-iOie*, SJIJ*^ 1 1 <DD N Arn-T" 
$r^-&$-ti-Jt':'x;P*-f>li. >'N''y^'/7':7yKi:iaJ3'P 
ao. 12 0 0-150 0<0^3t5S«d5R^$fl!t. - 

nwsm^ 9 <oD N Aro-rsis-^?-^/.: x 

»i. 9 8.0 0-1 03 00^0®3t^*^m$ii. 
WSmm 0(7)DNArn-7'^3*-^$^^'>x;l'*>^> 
(±. 3 5 0 0-390 0(?5^3tS;K*«^?iX>::. W.Z 
=&llffl$rTEJS#flS?:ffll^T3 5-CT'l O^HiSfel^UT 
SS^jmiSJSJSLitfcC:^, E?i]#^l OCODNA 

ra-y ^^-g'S-arjt '^xyPA^'^Ji/^ ••/ ^ / 5 y H 
[01311 >:ii4.<7)^m*»^>. *llJ6Wc-®^ro- 

T'TU-f im^hZhX\ «-'>x;K;fcV^T>'W r'J:?' 
[O13 21ldt0«9 

(*JS0"J8iOro-7'r cD#'>x/l''>.<0SjK?8»H<0 
SlR«ttlSat/^r n - 7" OKIB ) 
(l)lli6<«8fcR»tcL-CiJ5«#^9-l lc;)DNA 

[0 1331 (2) EiinJS^9-l.l<7)DNA7-o-7' 
tT^«««^r 3ISg<D-*aD N A ^ ^« L 

NaC 1 5-5 0mMcD?S)rC#tfTEj§-a ( pH 
8 ) tc±E3®S<^*«[DNA?:*^Ojftg&!>5 1 0 0 

msiA: BJC620 -.^^/y imnm) m-sy 

9fy9i3imM.L. #'<rc7)^y^':?y^'tc±ieco3 
g^O-3ti#DNA^a[5rjt«t. «llP^l•CfflV^3t/^'7' 

( 1 ) X'^%Lfzmn>r^) y ^' t-fc ■/ h l. ffi^J## 

9-1 lWDNArD-7')5^-&LTV^^>>x;HCWt 
■C«-«^ffi«e<rOr-*a[DNA$:^tfiS?at5r 1 oo-^ 
x/P{co|! 1 0 0 p 1 -:f-3«t|&L;t. ;<O^^T-#'>x 
/l'^'B^{iai«Tf8K Lfc t ^ , «<ot; . ^ D 

xny^'5^-~/3yl±Sa^$*if , ttzvu-yrv 
-f (^^-'^ x/KzM'ItR/6S-ti-«.'<^%a<0j§^i:«i»fi 

[0 134] (3)-^.\^m.mstmw.izLx^^s.iv 

5g6tW8i:Pa{cL.TP2JSaS-«-'>x;K=tt*&L, :S 

mwmi:ihX''^-iy^)-^Y<r)m,^'^tc':,tz, •?• 

OlSlft, ife;T<0'>x/l'*>A>980 0-l 0 3 00cO^ 
<7)#'7x;KcTOtK^i5tjaSre^t6L. #'^x;KciJV> 

(01 35]Mfi0!ll 0 



( 1 ) mmi t mistic ix ry ^ hUv^ x/s^ 

[0 136) {2) Z<r)mWL(^yy-/'^'?hV y^X^< 
Wt4«*lEft(i2 2- V»>->Xmm7X^iit:yyy9 

^hu^xnm^wxfijmco^titmixmh^ 

[0.137] (3)<J:{c||iS^7i:|5imcLTn~^$ 

yB. mT^yFirc(7>ymmm'^x^jLfu^<^ 
tixmm\rztrx,/v^f:mitimsi:m\^^tm^i,ziii. ^ 

^ c *\ Sctcrx^: 0 ra--ytm^m^t c^KfScom 

'^■^IZt'kUz^ ^^co^sJHz^'^cr^^mym^lii 
>f y^i/'x >/ hra-txim^-^xmx^fzztfi^^f)^ 

[0 1 38] mtmi 1 

<^^<7)m»i:-(y9'jx V vmzxmkLxwzmm 
(1 ) mim7tmmi,zLx:ryyi^'7hVy^xim 

[0 1391 i2)T^y&i^^lt:i^y>it^m 

^h^i^y-yy) ^:^tji^yy^yrvy^\m^ 

: K BM 6 0 3 ; fiS^k^X^t*^^^^!? ) 5: 1 w t 

fsmni. ±mi^yyit^^<o;^h^i^m^Mm 

Ltz. ov^T'•wC0^§?^^$:>'^V;^vx 7^r»j>r^~ im 
tft^ : B J C 6 2 0 ; :^AV V (^) ttSi ) ffl-f y 

yi5'tc5t«L. 5ijf6««irfflv%yt:AV;i'i/x^yhr';y 
^^A..^ Yizm^Lti. trc±u ( 1 ) xmrn^uzmm 
tri;y:^{c:-fe>y hL. '^x/Ui^LT^ h^vS^^Uo 
^K^-^^fLTtv-^ yft^^-'^tTv'^y;:^ '^r >; y^j 

•C. iSJ^ 1 0 0%<?)1iiSM25iffl[ti3 O^Sc^L/i^O*>. 
*fekT'i!t?»s xtry^gfilL. -?-cOf*10 0YJT'3 0^J'R3 



(25) 1-187900 

[0 1401 (3) »:(c;^:5^W5>'0i^-4- 

$K7x:z;U) yf-U-h ( T/l- H y -y -f-^t^ ) ^5w 

t % D M s ommiz§L^is^f)< 5wt%t^j:hXo(,zm 
mi. z(omm±m(2) bmmiztx^y^>^j:^y 

hryy^T#^x;Uci OOP l-:S->i&Uil. ov^t- 

3 0-c. 1 0 o%c7>gafis«tcsKt 2Kjrasca 

[014 1] (4) DNAro-y^LTS' *aigco* 
yi!Si:A.:^•^?-;<f'UyS::frLT^;i■-;l^S' 
^^L/:! 1 8a*i7):t V : 1 2 ) . K 
?fj#-t 1 2 i/v-CC^t LT 1 tB^7)3r H;J>>' 

^j^vyf-oro-y (iEjij^-t : 1 3 ) . Rx/mm 

^- 1 2 U rf v~(cjht LT 2 ^ Kt^j^ 5 X 
-7y^<7yy't2-r imm^ l 4 ) (^TB*»ij»tt 
HPLCi/lx-H) ^fflSLAc. OT(CE9IJ 
«^ : 1 2- 1 4 oaSffi^i: V y^-'Jcoim^Tsk 

: 1 2 

5 ' HS- (CH2 ) 6 -O-TGTAAAAa;A0GGCCAGT3 ' 

mm^ : 1 3 

5' HS-(CH2)6-0-P02-Q-TGTAAAACCAa;GCCAGT3' 

S^J#-t: 14 

s • HS' (CH2 ) B-ChPOj -0-TGTAT AACCA0GCCCAGT3 ' 
(5)10 mMc7)!j yKSffijatC±iei2?fj#^ 1 2- 1 

xoifzmm^itfz. ^^coDNAra-ymwiiiMm 
tm8kmmizix±m ( 3 ) xi^i^uzm^co^x^fi 

x;H^(rjl:^-:»T^3 0s :^ uxr? y^J' $ ^-^-i^ 3 yiiS 
^Sixi:**o7t. <rc;o»tK$-3 0*C. igJKl 0 0%^M 

^mmmiz2^mmii. ^co^km^x-m. ^t-y^ 

x7PcovU>f ^ HSirJaCS-tf. DNArn-7*?:S« 

[0 14 2] (6) ffi^iJ#^12i7)DNArD-7*C^ 
LT^ikffiffi0^^-*«fDNA^-^^L. NaC J ^5 
OinMc7){fiST-*tlTE?§Siil. ClcO-^iSDN AJrft 

IB (5) TWvTDNAru-T'Jg'&S^K^fgilt. 80 

x:--2 5x:tT2nm^ii'xms^L. >^wry/-f-fe- 

tsTEmm (PH8) $rfflV^T2 0-CT'2 0^^^SSS: 

a?*L/^co'<p. x\i'y^^mx^wimm(om^mm^ 

[0143] (7) >'N^7''y -y KtC-f y:J^-;<?U-hL 

c 1 i:mm5 0mMT^vTEmmi>z. m^m&tin o 



(26) m^ll-187900 



utAt^xlXoizmfSlii (pH8) . :iOmMi±li 
(2) tlittfcLT-fy^'yi yhT-y V:?*fflV^T± 

le ( 6 ) <0^5g|5:^T'i^-5^c£«<^^'>x;^^^, loop 

[0144] -f-cOfel, fiJUS-f 14«0DNAro-:/ 
^CO, 18 0 0-200 0(7)Sm^*^'S^$ix/.:. - 

4><i. 7 5 00~80 0 0««313I8E*«»155?:$*V. t/c 

ffi^J#-^l 3c7)DNA7'a-:/$r^-&$-t*-/c'>x/PA>#> 
3 10 0-3 3 0 0<0«3^S«*fR3g$n^:. MtC 
liH8^:TE««^ff^ffi^^T3 S-CTl O'^fSmifLXM 

[0145] zn.t>mM:f}^(>, :^mnmmiy'u- 
[0 14 6] mmmi 2 

( 1 ) mmmi 1 fciBi^tzLTie^w^i 2~i4<?5D 

[0147] (2)Wm^-12--l4(r>DNAru- 

:?'fc:j^^LT^ffl^lm•3sa<^*«DNA^•^lSu 

NaC 1 iS:5 0mMtOi8«-C^OTEJ§}a(C±ie3 
^<0-*®DNA5r*^OiaS*n 0/fMi:5rl.mt 
j§»Lit. ^rfc#'9C^2(s0DNA}gJSo5pH{i8TJ> 

s . ^^y/i^'Jx -y hru - ms,^ : b j c 6 2 

L, ^'i<r>^ y9 ^yif^ziM<r>3mn-^^nnAm 
m^umt. ms^m 1 x-m\ AV/t-^x -y h -/ y y 
ffy^y Y\,z^mLtz. ttzim. ( 1 ) TmM.Lrzmn> 

r*)y9\Z^yVL. ^J##l 2~14c7)DNArn 
-y*51S^Lrv>^'>x;Uw.i^LT#^^fflMW=5r-' 
;*ci[DNA$:#0iiiat$:l-:>O'>i;Hc-p3;10 0p 1 
■:fofiit&Lyi. im^T*^'x;K0«!iS-a8^f« 

liS3K$ix-^. i/c7'a-7"7P'((7)«-'>x/KC<iSiJlc 
RiBS S^&!8!l^<0gF?B[Srfi»&Tt Sit 

[014 8] (3) iXtCHife^l ItlalKtzLT^'^x 

f*, SIMWIl 1 t^mcLTYOYO- ]f§SE^«-'>x 

i&^T^o^:. -f-toe*. :^T<??'>i;P*»4.7 5 0 0-8 

o-7'ru-^<0«->^x;PCIim=aeH!)«i&ftli^L. «• 



-^xMcjjv^Trn-rtasfess-R^^ii:, -etx 

[0 149]|?feef«l 3 

( 1 ) mmi<r> ( 2 ) nmsm-yx^y y^^hv 
[0 150] {2)mmm7<r>{i)co'miz^-ox. 

x^jc^f i^S^fe^ Uzi^yyit-^^ ( r - / 'J >■ H^i^ 

m ( msh^ : K B M 4 0 3 ,- tsmit^jMm-^n 
s) CO 1 w t yommimwrv i ^isiiajf lt , 

t-cn5o>i?s*{c:±ie ( 1 ) xmM.Lfzmmmis,TX'3 
o^j-faagL, ^(Tiikmx-mmmi, mm:^'x 

StT-TkSr^iL. 1 2 0*CT'5^i-|SI'<-7L. 
®(cx;K^i/SSr«At/;. dcO^jST-BM^ffiiO^lC 
■Mt^^ftli9 5- ^:^SWc<v^4jt^T-1r'9, 
x;HSgpo*tcMf &»Sift{i3 3- iiSn-^-rvvtm 

y^^lX-mm-l z 1 1- J: t '>x;pj£fflA.«ru:,-K^ 

[0151] (3) ±tm»m8<^(3)RV (4) 
SmLtzUmiz^-yX . igJdS^: 9~1 KODNAr 
o-yi: •> x;KOSM{c^^§ . 

[0152] ( 4 ) mm^ 9 izn ixm^im&msi 

m^th-^muN A sr D N A m-^mx'-^m i . 

5' ^l,z^^'fy-;l.riyU>:^-iitlXTh'^ 

>rcDgliHt;-*giDNASrNaC 1 5:5 0mMcO?g 
«T'^tfTE)§jS (pHS) tCfi»}a«3!)>-2^Mfc^r|, 

i •5t:@»L>t. i<ogf}Kt±^ ( 3 ) tllJtDN Ar 
o-y^^S«5r?fS 8 0-C*»^> 2 5*0* T-2^SI 

^OfHro-yrL-f 1 OmM N aC 1 /TE 

5Sffi?s(pH8) ^m\^x29xx'20'!mm\.x'r 

o~ymkU^^ /'jr^XL=i:*>-?/c-*MDNA-S: 
^£v^S[Uc. <5ttCimW8tP3«lfe:L.T=&>>x/P*>4.cO 

[015 3] (5)3ail 

S^-*«D N A k -7 f--ej>*ffi5lJS^ 9 COD 
NArn-r$-|£^$^i-fc'^'x/U*>j^i±8 5 0 0-9 4 

oomitmm&^ixtz. ttzmmmo<oDNA 
rv-nm^i-^fz^ iiitphii2 8 0 o~3 4 o o 
con^i}<wm^ix.t fzw^n^^■ 1 1 cod n A-ra-y 
i:l^'^^ittz^x)Uil^^^i 12 0 0—150 on&(rm 

lOmMNaC l/TE^ffiiS (pH8) ^fflUTsgt 
3 5-CT-l 0:«-|3gfe?!^L/Si:C:-6. S?«#-f 1 OODN 



(27) 



^¥11-187900 



[0154] 

[0155] H(=5*t|6BB{w J:)h.tf:**<^)«l«c*>f>T't>a 

z b T-^>rn^'i>izmmmi)f^^i*^i>'ix 
[015 6] ttz^^mzxm. ro-yri^-f^oii 

iZijIeimtlZki^X-^l. tfz-^hV^'Mzm'^(7)Wk 

^mm^hztx-wmnm^n, mmm^m^ 
i ^-'m<7)-mmtimmiz^j:^fi. 

[01 57] 

mm^ m^^ i 

Em^^ : 1 8 

mm : -*a 

m 

AaCGCCGTCGnmCA 

mnm ■■ 2 
um<n^^ -.IS 

rnmm ■. 5 ■ ^mzi-^-n^m^wm 

AaGGCOGTTGTTTTACA 

mm^ ■■ 3 

: 1 8 

le^'jos : m 

mm : 



AOTGCCGCTJTTTTACA 

mm^ : 4 

SJIIcO^S : 1 8 

mim : mm 
mm : 

hdTDx- : mm. 

ACTGGC ATCTTGn TACA 

Sm(7)^^ : 1 2 

GCCTGATCAGGC 
K?[|#^: 6 
Se?l]0:^? : 1 0 

mm : -i^m 
m 

AAAAAAAAAA 

mm^- : 7 

S2?iJO:^$ : 18 

mm : 

ACTGGCCGTCGTTTTACA 
ii?iJ#^ : 8 
m^^lcO^^ : 1 8 

AaGGCCGTTGTTTTACA 

ffiJiJO:K§ : 1 8 

mnm ■. m 
mm : 



(28) 



TGTAAAACGACGGaAGT 

smn : 1 0 

mi<n^^ : 1 8 

mm : m 

TGTAAAACCACGGCCAGT 
: 1 1 

mn<o^^ : 1 8 
mco^ : -*« 

TGTATAACCACGCCCAGT 

mm^^' : 1 2 

iii5«<^$ : 1 8 

TGTAAAACGACGGCCAGT 
E^ajS^ : 1 3 
ffi?IJ<^:K$ : 1 8 

mmi : tm 
m<m : 

fSMt^mi:^(r)tm ^^DNA 
TGTAAAACCACGGCCAGT 

mm^ : 1 4 



E51J<^:R$ : 1 8 
11511 

TGTATAACCACGCCCAGT 

imi 1 ^^y)U'Jx y h^ y K^rfflv^-crD-yrw-^ 
102 ) 01 co^'Cr/ypyx b'S-y H<iOA- AttBrffiia 
[03 1 5lifi0ll3(Cfc».^T/'^7";U>'*x •/ h&Ci-jXT 

[06 J mmm8i,zmi>:^^-/T'iyyimcommm 

[^?^<OSJtiB] 

1 0 1 yx/u 

103 Hffl 

104 mm 

105 A'T'/Ui^'x fh's-yH 

1 0 7 ««5rn-y^^tiqhaiSa&a[«c 

109 {sail 

111-1.111-2 Sffi 

1 1 3 

115 W^M 

1 1 6 m&ff)m^j:TJUi.i-mx-m&itix^'^& 
m 

1 1 7 K 

119 iitai5H>7.f;^ 

121 

1 2 3 



[06] 



□ □□□□□□□□□ awi 3 1 
□□□ooaoaoo of^iss 



(29) 



1-187 90 0 



m2} 




103 




107 



113 116 



117 




r 

B 



□ □□□□□I 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
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] 20 
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(a) 1 Sllfll 

(b) t 



0J2 0,4 0»6 0^ LO 12 
DNA as (mg/ml} 



U4 16 



[04] 



(a) 
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1 
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1 

1 

1 
1 
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50 100 60 200 
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